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2009 
PHYSICS 
( Honours ) 
SEVENTH PAPER (Phys-223) 


( Electromagnetic Theory, Relativity and 
Classical Mechanics ) 


Full Marks : 60 


The figures in the margin indicate full marks 
for the ‘questions 


Answer any five ques 


tions 
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1. (a) If the components of a tensor of any 
rank is zero in one coordinate system, 
then prove that the components are zero 
in all coordinate systems. 4 


(b) Show that a tensor of second rank can 
be written as a sum of a symmetric and 
an antisymmetric tensor of the same 


rank. | a. 
(c) Show that Kronecker delta function is a 
tensor of rank two. 6) 
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(2) 


2. (a) Establish the Poisson equation relating 


‘the charge density to the second 
derivative of the potential; = 2.6 


(b) Using Maxwell equations, ae that 
“magnetic and electric fields can be 
expressed in terms of scalar and vector 7 
potentials, 6 


3. Obtain the wave equation from Maxwell 
equations. Derive the plane—wave-solution—— . 
from - the WANE: equation.“ ‘Establish the 


orthogonality of E and B with respect to the 
propaesnen vector, 3+6+3= 12 


4. (a) Prove that the electromagnetic wave 


uation, and Rint the gaa depth. 543= 
{b) Explain what is ‘meant by retarded 


potential, 4 
ser (ay Show “that™ for" salt" “VELOCITIES = Hewes: 
Lorentz transformation equations 
reduce to the valllean transformation 
equations. 3 
\ (b) Derive the relativistic formula for th 
: addition of Velocities. Sho x 
verifies the % that . 
Postulate of the co 
the velocity of light. enor 
(C) An electron of Test m es: 


As Moving wi Mass Q. 110731 
is its total ene aoe ed TOO. What 


( 3 ) 


? What 

6. (a) What are generalised coordinates te 
is the advantage of using them: fee 
Hamilton’s canonical ence | 

ion 1 i inates. 

motion in generalised coor het 


(b) Obtain Lagrange’s equation of oe 
for a simple pendulum placed in : 
uniform gravitational field. 


7. (a) Define differential scattering . cross- 
| section. Derive an expression of 
scattering cross-section when a uniform 
beam of particles, all of the same mass 
and kinetic energy, incident upon the | 
centre of force. 2+4=6 


a circular orbit about the earth at a 

constant. speed v and. at an altitude A, 

above the earth’s surface. Determine 

the period of revolution of the satellite 
STOUT the CAT th HO Ww=tOm=p UI tome neermnanemnmcs 

geostationary satellite into orbit? 3+3=6 


8. Write short notes on any two of the 
following : | 6x2=12 


(a) Betatron and its applications 
(b) Uniqueness theorem of electrostatics 
(c) Poynting theorem 
d - : 
( ) Mass-energy equivalence 
Hk 
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